To: USPTO Page 5 of 16 2008-02-26 05:39:15 (GMT) 8064986673 From: 



RECEIVED 

Appi.NflLW605.M2 CENTRAL FAX CENTER 

Reply to Oflice action of January 3 1 , 2008 WU1 " 

FEB 2 6 2008 



Amendments to the Claims: 

The listing of claims will replace all prior versions and listings of claims in the 
application: 
5 lytetjmg of Claims: 

1 . (currently amended) An apparatus for performing motion compensation when 
decoding an incoming video bit stream including a plurality of frames having 
first macroblocks encoded using block-matching motion compensation and 
second macroblocks encoded using global motion compensation, the apparatus 
10 comprising: 

an interpolation unit for performing interpolation operations on each macroblock 
contained in each frame of the incoming video stream; arid 

] 5 a multiplexer selecting an inputed macroblock motion vector or an inputted 

global motion vector and outputting the selected macroblock motion vector 
or the selec ted global mo tion vect or to the interpolation unit; 



20 



wherein when processing a current macroblock, 

if the current macroblock is encoded using block-matching; motion 
co mpensation, the interpolation unit performs the interpolation 
operations according to the macroblock motion vector; and 

25 if the current macroblock is encoded using global motion compensation, the 

interpolation unit performs the interpolation operations according to the 
global motion vector on a per-macroblock basis. 

2. (original) The apparatus of claim 1, further comprising a translation unit for 
30 converting global motion parameters associated with a current fame of the 
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incoming video stream into the global motion vector for use by the interpolation 
unit. 

3, (original) The apparatus of claim 2, wherein when processing the current 
5 macroblock, if the current macroblock is encoded using block-matching motion 

compensation, the interpolation unit performs the interpolation operations 
according to at least one macroblock motion vector contained in the current 
macroblock. 

10 4. (currently amended) The apparatus of claim 3, further comprising: 

a block-matching motion vector storage unit for storing the macroblock motion 
vector extracted from each macroblock encoded using block-matching motion 
compensation; an d 

15 

a global motion vector storage unit for storing the global motion vector output 
by the translation unit; 

anwalti plexor for o eteetfeg- whethcr the in terpol ation unit u^oa -fee-ma^ebfoete" 

wherein when performing the interpolation operations on maeroblocks encoded 
using block-matching motion compensation, the multiplexer outputs the 
macroblock motion vector stored in the macroblock motion vector storage unit 
25 to the interpolation unit, and when performing the interpolation operations on 

maeroblocks encoded using global motion compensation, the multiplexer 
outputs the global motion vector stored in the global motion vector storage unit 
to the interpolation unit. 

30 5. (original) The apparatus of claim 1 , wherein the interpolation operations 

* 

3 
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comprise luminance and chrominance interpolation operations. 

6. (original) The apparatus of claim 5, wherein when performing the luminance 

interpolation operations on macroblocks encoded using block-matching motion 
5 compensation, the interpolation unit uses ha If- pel precision, 

7. (original) The apparatus of claim 5, wherein when performing the clirominance 

interpolation operations on macrobloeks encoded using block-matching motion 
compensation, the interpolation unit uses half-pel precision. 

10 

8. (original) The apparatus of claim 5, wherein when performing the luminance 

interpolation operations on macroblocks encoded using global motion 
compensation, the interpolation unit uses half-pel precision. 

1 5 9. (previously presented)The apparatus of claim 5, wherein when performing the 
chrominance interpolation operations on macroblocks encoded using global 
motion compensation, the interpolation unit uses quarter-pel precision. 

1 0. (original) The apparatus of claim 1 , wherein the video decoder is capable of 
20 processing an incoming MPEG-4 video stream. 

1 1 . (previously presented) The apparatus of claim 10, wherein the video decoder is 

for processing only an incoming MPEG-4 video stream having a 
no_of_sprite_waq)ing_point parameter set to either 0 or 1 . 

25 

12. (original) The apparatus of claim 1, wherein when performing the interpolation 

operations, the interpolation unit uses a bilinear interpolation process. 

13. (currently amended) A method of processing an incoming video bit stream 
30 comprising a plurality of frames, the plurality of frames including first 

4 
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macroblocks encoded using block-matching motion compensation and second 
macrob Jocks encoded using global motion compensation, the video bit stream 
including macroblock motion vectors indicating motion vectors of the first 
macroblocks and global motion parameters associated with the plurality of 
5 frames indicating a motion vector of each pixel in the second macroblocks, the 

method comprising: 

if a current macroblock is en coded usin g block -match-fag m otion 
com p ensation, utilizing an interpolation unit to perform the 
10 interpolation ope r ations according t o macroblock mo ti on vector and 

if a current macroblock is encoded vising global motion compensation, 

performing utilizing the in t erpolation unit to perform the interpolation 
operations according to a global motion vector which is derived from 
1 5 the video bit stream and is in a form substantially identical to that of 

tlie macroblock motion vector. 



14. (original) The method of claim 13, further comprising converting global motion 

parameters associated with a current frame of the incoming video stream into the 
20 global motion vector. 

1 5. (original) The method of claim 13, further comprising if the current macroblock 

is encoded using block-matching motion compensation, performing the 
interpolation operations according to a macroblock motion vector contained in 
25 die current macroblock. 

16. (original) The m ethod of claim 13, wherein the interpolation operations comprise 

luminance and chrominance interpolation operations. 

30 17. (original) The method of claim 16, wherein when performing the luminance 

5 
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interpolation operations on macroblocks encoded using block-matching motion 
compensation, using half-pel precision. 

itS. (original) Hie method of claim 16, wherein when performing the chrominance 
interpolation operations on macroblocks encoded using block-matching motion 
compensation, using half-pel precision. 



10 



1 9. (original) The method of claim 1 6, wherein when performing the luminance 
interpolation operations on macroblocks encoded using global motion 
compensation, using half-pel precision. 



15 



20, (previously presented) The method of claim 1 6, wherein when performing the 

chrominance interpolation operations on macroblocks encoded using global 
motion compensation, using quarter-pel precision. 

21 . (original) The method of claim 1 3, wherein the method is capable of processing 

an incoming MPEG-4 video stream. 



22 . (previously presented) The method of claim 1 3 , wherein the method is for 
20 processing only an incoming MPEG-4 video stream having a 

no_of jsprite_warping_point parameter set to either 0 or 1 . 



25 



30 



23, (original) The method of claim 13, wherein when performing the interpolation 

operations, using a bilinear interpolation process, 

24. (currently amended) A predicted image synthesizer in a video decoder ibr 

decoding a video bit stream and generating a predicted image, the video bit 

4 

stream including a plurality of frames having first macroblocks encoded using 
block-matching compensation and second macroblocks encoded using global 
motion compensation, the video bit stream including macroblock motion vectors 
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indicating motion vectors of the first macroblocks and global motion parameters 
associated with the plurality of frames indicating a motion vector of each pixel 
in the second macroblocks, the predicted image synthesizer comprising: 

5 

a. translation xmit recei ving the global motion parameters, and translating the 
global motion parameters into a global motion vector which is in a form 
substantially identical to that of the macroblock motion vector, 

a multiplexer selecnnt* an inoute d macroblock motion vector or the inputted 

glo bal motion vector which is in a form substantially identi cal to that of the 
niacro block: motion vec tor a nd ou tputting the selected macroblock motion 
vector o r the selected global motion vector which is in a form su bstantially 
identical to tha t of th e macroblock motion vector: and 

IM] £0 interpolation unit for receiving a decoded image which is a previously 
decoded frame, receiving the gk^^l-r^^^rirV^ef 5 the selected macroblock 
motion vector or the selected global motion vecto r which is in a form 
2 0 subst antially identical to th at of the macroblock motion vector outputted bv 

the multiplexer , performing interpolation operations, and generating the 
prediction image. 

25, (original) The predicted image synthesizer of claim 24, further comprising a 
25 demultiplexer receiving the macroblock. motion vectors and global motion 

parameters, and respectively outputting the macroblock motion vectors and the 
global motion parameters, die global motion parameters are sent to the 
translation unit and translated into a global motion vector which is in a form 
substantially identical to that of the macroblock motion vector, and the 
30 interpolation unit selectively receiving the macroblock motion vector or the 

7 



10 
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global motion vector to perform the interpolation operations. 

26. (original) The predicted image synthesizer of claim 25, wherein the interpolation 
unit receives the global motion vector when a current macroblock is encoded 
using global motion compensation. 



10 



27- (original) The predicted image synthesizer of claim 25, wherein the interpolation 
operations include a luminance interpolation operation and a chrominance 
interpolation operation, the interpolation unit uses a first resolution to perform 
the luminance interpolation operation and uses a second resolution to perform 
the chrominance interpolation operation. 



15 



28. (original) The predicted image synthesizer of claim 27, wherein the first 

resolution is a half-pel resolution, and the second resolution is a quarter-pel 
ressolution. 



20 



25 



29. (original) The predicted image synthesizer of claim 25, wherein the interpolation 

unit receives the macroblock motion vector when a current macroblock is 
encoded using block -matching motion compensation. 

30. (original) The predi cted image synthesizer of claim 29, wherein the interpolation 

operations include a luminance interpolation operation and a chrominance 
interpolation operation, and the interpolation unit uses a half-pel resolution to 
perform both the luminance interpolation operation and the chrominance 
interpolation operation. , 



30 



31. (original) The predicted image synthesizer of claim 30, wherein when performing 
the interpolation operations, the interpolation unit uses a bilinear interpolation 
process. 



8 
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32. (previously presented) 'Hie method of claim 13, further comprising performing the 

interpolation operations according to the global motion vector on a 
per-macroblock basis when the current macroblock is encoded using global 
motion compensation. 

33. (previously presented) The predicted image synthesizer of claim 24, wherein the 

interpolation unit is further for performing the interpolation operations according 
to the global motion vector on a per-macroblock basis when the current 
macroblock is encoded xtsing global motion compensation. 

34. (previously presented) The predicted image synthesizer of claim 24, wherein 

the video decoder is for processing only an incoming MPEG-4 video stream 
having a no__of_sprite_warpingj3oint parameter set to either 0 or 1 . 



15 
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